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Background: AHA/ACC guidelines for the management of patients with ST-elevation myocardial infarction recommends that primary percutaneous 
coronary intervention (PCI) should be performed as quickly as possible, with a goal of within 90 minutes. However, it has been reported that even if 
successful earlier reperfusion is achieved in epicardial coronary arteries, microvascular dysfunction causes insufficient reperfusion of the infarcted 
myocardium, leading to poor outcome. The purpose of this study was to examine the effects of recanalization within 90 minutes on the coronary 
microvascular integrity in patients with acute myocardial infarction (AMI) achieving TIMI 3 flow.
Methods: Consecutive 168 patients with first anterior AMI who underwent successful PCI (<50% residual stenosis with TIMI grade 3 flow) were 
subjected to coronary flow measurement with Doppler guidewires. The coronary flow velocity spectrum provided the following parameters: systolic 
peak velocity (cm/s, SPV) and diastolic deceleration time (ms, DDT). We defined the presence of microvascular dysfunction as DDT of ≤ 600 ms and 
the presence of systolic flow reversal. We classified the patients into three categories according to ischemic time: < 90 minutes (group 1), 90-180 
minutes (group 2), 180 < minutes (group 3).
Results: As for the relationship between the ischemic time and the severity of microvascular injury, earlier reperfusion was associated with a 
significantly lower risk of microvascular dysfunction: 0/11 (0%) for group 1, 9/37 (24%) for group 2, and 46/120 (38%) for group 3. The ischemic 
time was significantly correlated with the DDT (group 1 vs. group 2 vs. group 3; 820±117 vs. 672±184 vs. 572±232 ms, p<0.05) and the SPV 
(23±11 vs. 4±24 vs. -5±26 cm/s, p<0.05).
Conclusions: In patients with AMI, coronary microvascular injury after successful PCI occurs in a time-dependent matter. In particular, all patients 
who achieved reperfusion within 90 minutes after the symptom onset were successfully salvaged from microvascular injury. Early recanalization 
within 90 mnutes critically determines coronary microvascular integrity in patients with AMI achieving TIMI grade 3 flow.
